Introduction
which is required for distal bud site selection; Bud9 is localized to the proximal pole and is 89 required for proximal pole selection [20] . These two proteins can interact with Bud5 to deliver 90 the landmark signals to the Rsr1 GTPase module [9] . We had previously discovered that
91
YlRsr1 is involved in the regulation of the bipolar budding pattern and cell separation in Y. Here, we show that the Bud8 homologue YlBud8 plays a crucial role in cell separation, but is 99 not involved in regulating bipolar budding. A YlBud8-GFP fusion protein can be located at 100 the cell membrane and the small bud cortex, which is different from where S. cerevisiae Bud8 101 is located. We further show that the coiled-coil domain in YlBud8 is required for its normal 102 function and localization.
103

Materials and Methods
104
Strains, media and growth conditions 105 The Y. lipolytica strains used in this study are listed in Table 1 . The construction of strains and 106 strain source are described below or in Table 1 . Escherichia coli strain DH5α was used for 107 plasmids amplification. Y. lipolytica strains were grown in YPD medium (1% yeast extract, 2%
108 peptone, and 2% glucose) or in synthetic YNBD medium (0.67% yeast nitrogen base without 109 amino acid, 2% glucose) at 30 ˚C. YNBD media were supplemented with 20 mg/l uracil, 80 mg/l leucine, or both when required. Agar was added to 2% concentration for solid media, and 111 glucose was used in place of glycerin to keep cells in their oval form in synthetic media.
112
Construction of plasmids and yeast strains
113
Plasmids and primers used in this study are respectively listed in Tables 2 and 3 . YlBUD8 was 114 deleted in the wild type strain PO1a using homologous recombination, which was used in the 115 deletion of YlTEC1 [23] . PCR was used to identify the mutants that carried the correct 116 replacement of YlBud8. Plasmid pRRQ2 was transformed into the YlBUD8 deletion mutant 117 to remove the selection marker YlURA3. We used PCR to confirm the deletion strains with the 118 YlBUD8-5CK & YlBUD8-1R primers after the YlURA3 marker was removed.
119
The plasmid pWU24-YlBUD8 was constructed to complement the Ylbud8 mutant. The 
124
To generate a version of pWU25 that tests the activity of truncated fragments of YlBud8, the 125 668 bp KpnI-ClaI YlBUD8 promoter was amplified by PCR and was inserted into pWU24.
126
YlBud8 segments were inserted into the plasmid pWU25 digested by ClaI and BamHI, 127 resulting in pWU25-Ylbud8-1, pWU25-Ylbud8-2, pWU25-Ylbud8-3, and pWU25-Ylbud8-4.
128
The plasmids were also linearized, leading to Ylbud8 which was used to identify the 129 function of the four fragments.
130
The plasmid pYL15-YlBUD8 was constructed to examine the subcellular localization of 131 YlBud8. To do this, the 3280 bp YlBUD8 gene containing the full ORF and a 282 bp 3'-UTR Extraction Reagent (Takara, Japan) was used. Proteins were separated by 8.0% SDS-PAGE.
132
A C C E P T E D
147
Mouse monoclonal antibody against GFP (Abcam, England) was used as primary antibody 148 and horseradish peroxidase-conjugated goat anti-mouse IgG was used as secondary antibody.
149
Microscopy
150
Cell morphology was observed using an Olympus BX51 microscope (Tokyo, Japan) and a 151 DP80 charge-coupled-device (CCD) camera. The images were acquired using CellSens deleted, and the deletion was verified by PCR. When the wild-type genome was used as 179 template, we were able to obtain a PCR product of 5.1 kb, while a PCR product of 2.1 kb was 180 obtained when the mutant genomes were used as the PCR template (Fig. 2) , which indicated 181 that YlBUD8 was correctly deleted. We then named the mutant YLX403 and observed its 182 phenotype to help identify the function of YlBud8.
A C C E P T E D
183
In YPD liquid medium. Cells that are Ylbud8 exhibit bipolar budding, which is the same as YlBud8. We constructed four truncated constructs of YlBud8, named Ylbud8-1, Ylbud8-2,
210
Ylbud8-3 and Ylbud8-4. The long N-terminus of YlBud8 was removed but the coiled-coil 211 domain was retained in Ylbud8-1 and Ylbud8-3 while in Ylbud8-2 and Ylbud8-4 the long 212 N-terminus and the coiled-coil domain were both removed (Fig. 4A) . The truncated Ylbud8 213 segments were expressed in Ylbud8 cells under the control of the YlBud8 promoter to 214 determine whether they can rescue the defects in cell morphology found in Ylbud8. We 215 examined the cell morphology of Ylbud8 cells expressing YlBud8 segments in YPD liquid.
216
We found that YlBud8, Ylbud8-1, and Ylbud8-3 can rescue the cell morphology defect of 217 Ylbud8 cells during yeast form growth (Fig. 4C) . In YPD medium, 83% (n = 200) of Fig. 4B and 4C) . Therefore, we conclude that the coiled-coil enriched in the bud cortex in both small-budded and large-budded cells (Fig. 5A ). This result 240 is consistent with the result that YlBud8 may play an important role in cell separation.
241
We also fused the truncated fragments of YlBud8 to EGFP at their N-terminus to study their localization. YlBud8 and the truncated fragments were all expressed correctly and stably as 243 determined by immunoblotting with a monoclonal antibody against GFP (Fig. 5B) . The 244 functions of the fusion proteins are similar to the proteins that were expressed at the basal 245 level in the pWU25 plasmid in previous section. Fragments EGFP-Ylbud8-1 and 246 EGFP-Ylbud8-3 localize to the same locations as EGFP-YlBud8, as they can be observed in 247 the plasma membrane and the bud cortex. However, the fragments EGFP-Ylbud8-2 and 248 EGFP-Ylbud8-4, which cannot rescue the cell separation defect of Ylbud8 cannot locate to 249 the cell membrane and bud cortex, but rather remain dispersed in the cytoplasm (Fig. 5A ).
250
The above results indicate that the localization of YlBud8 to the cell membrane and the bud 251 cortex is essential to its function in cell separation, and that the mutants Ylbud8-2 and indicates that the coiled-coil domain is important to the localization of YlBud8, and that 254 correct localization of YlBud8 maybe a functional determinant.
255
Discussion
256
YlBud8 plays important roles in cell separation
257
In S. cerevisiae, Bud8 and Bud9 are the essential components of the bipolar landmarks in 258 diploid strains. The deletion of either Bud8 or Bud9 can change the bipolar budding pattern of 259 the diploid strain, but has no influence on cell morphology and cell separation [26, 27] 
299
Our results show that the fragments Ylbud8-1and Ylbud8-3, which contain the coiled-coil 300 domain but not the long N-terminus of YlBud8, can localize to the correct cellular sites, such 301 as the cell membrane and the small bud cortex and perform their normal functions, as they are 302 able to complement the cellular defects observed in the Ylbud8 mutant. However, when the 303 coiled-coil domain was removed, as with Ylbud8-2 and Ylbud8-4 fragments, the fragments 304 were neither able to perform normal functions nor localize to normal sites. These results
305
indicate that it is the coiled-coil domain, but not the long N-terminus that plays important 306 roles in the normal function of YlBud8. However, whether downstream and upstream 307 signaling proteins of YlBud8 can act on YlBud8 through the coiled-coil domain has not been confirmed and further investigations will be required.
309
To date, no other homologs of Bud8 from organisms other than S. cerevisiae and C. 
